ART. 225]
SOLID ELLIPSOIDS.
113
file_0.wmf


proportional to their masses. The law of attraction is that of the inverse square of the distance.
Let F, V be the potentials of the two ellipsoids at any external point P', then since the component attractions are proportional to the masses M, M'y the ratios V/M and V/M' can differ only by a quantity which is independent of the coordinates of P'. Since both potentials are zero at an infinite distance this constant must also be zero.
Hence the potentials of two confocal solid homogeneous ellipsoids at any point external to both are proportional to their masses. Since a focaloid is the difference of two confocal ellipsoids, it follows that the potentials of thick focaloids are also proportional to their masses;                                                                        ^
225.    To find the potential V of a solid homogeneous ellipsoid an external ^oint P whose coordinates are %', if, f*.
Fhrough the external point ^Hetcribie "an ellipsoid confocal with the given ellipsoid. If the matter composing the given ellipsoid be made to fill the confocal (by changing the density from p to p) the attraction, and the potential, are unaltered at all external points. Let a', b', c' be the semi-axes of the confocal ellipsoid, then p'a'b'c' = pabc.
Since the point P' is on the surface of the confocal ellipsoid the potential is the same as that found in Art. 212 for an internal point. "We therefore have by (9)
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where A', B', C', D' are the same functions of a, b', c' that A, J5, (7, D are of a, b, c. The potential may also be written in either of the two other forms given in Art. 211.
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where                      Q'3 = (a/2 + ux) (6/2 + wy) (c/2 -f %')-
* The expressions for the potentials of a homogeneous ellipsoid at an external and internal point were given by Eodrigues as early as 1815 (Correspondance sur VEcole Roy ale Polytechnique, vol. in.). An analysis of his method is given by Cayley in the Quarterly Journal, vol. n. 1858. There is a memoir by Poisson on the attraction of a homogeneous ellipsoid (M&moires de VInstitut de France, 1835) in which he gives a history. He finds the component attractions of the ellipsoid.
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